Objective: To explore possible predictors associated with short-term (post-treatment) and long-term (2 years) treatment success in terms of pain-related disability for patients with persistent neck pain following a pain and stress selfmanagement intervention (PASS). Methods: Data from 77 participants assigned to PASS in a randomized controlled trial were explored to identify possible predictors of favourable outcome regarding pain-related disability as measured by the Neck Disability Index (NDI), by use of Pearson correlation analysis, partial least squares (PLS) and ordinary least squares (OLS) regression analyses. Data from self-assessment questionnaires completed by the participants before, post-treatment (i.e. 20 weeks after inclusion) and 2 years after inclusion in the study, were used. Results: Multivariate PLS regression analysis showed that baseline scores in NDI, the Self-Efficacy Scale (SES) and pain intensity explained 31% of the variance in disability (NDI) post-treatment. Multivariate PLS regression analysis showed that post-treatment scores in NDI, SES and pain intensity explained 68% of the variance in disability (NDI) at 2 years. Conclusion: Treatment gains, as measured by post-treatment scores at 20-week follow-up, in disability, self-efficacy and pain intensity were associated with long-term outcome in pain-related disability at 2 years, in patients with persistent neck pain participating in a self-management group intervention in primary health care.
Patients with musculoskeletal pain appearing in primary health care (Phc) settings display a diversity of characteristics with regard to biological, psychological and social factors, despite having the same, or very similar, diagnoses (1) . studies have found considerable heterogeneity among study populations with pain (2, 3) , and it has been suggested that patient pretreatment characteristics could predict specific subgroups of patients who will benefit most from specific interventions (4). Thus, identification of patients who are likely to benefit from interventions is imperative. tailoring treatment according to patient characteristics, as well as identifying effective treatment components, and ordering of treatment components in interventions directed at patients with persistent musculoskeletal pain conditions would serve to optimize treatment gains (5, 6) . furthermore, factors predicting maintained treatment gains in a long-term perspective after self-management interventions for persistent neck pain have been sparsely investigated (7) .
in previously reported short-and long-term follow-up, a multi-component pain and stress self-management group intervention (Pass) had a better effect on pain control, painrelated self-efficacy, disability and catastrophizing than a control treatment; individually administered physical therapy (iaPt) for patients with persistent tension-type neck pain in Phc (8, 9) . the self-management intervention being studied represents a complex intervention in a setting where patients with pain display diverse and mixed characteristics.
the assumption for the present study was that some identifiable pre-treatment characteristics would explain which participants would benefit from the PASS treatment in terms of disability and, moreover, that post-treatment scores in selfefficacy, perceived pain control and catastrophizing would explain maintenance of treatment gains in terms of disability in the long run.
the objective was to explore plausible predictors associated with short-term and long-term treatment success in terms of pain-related disability for patients with persistent tensiontype neck pain following a PASS, and more specifically: 1) to explore predictors for favourable post-treatment outcome in pain-related disability at the 20-week follow-up, by examining demographic and background data, and baseline self-efficacy, pain intensity, pain control, disability, catastrophizing, anxiety psychotic disorder, were pregnant, had previously received the Pass or if they had signs of depression, i.e. ≥11 points on the depression subscale of the hospital anxiety and depression scale (hads-d) (12, 13) . the latter exclusion criterion was based on experience from a pilot study in which persons with high scores on hads-d tended to withdraw from the study (14) . in the present study, the 77 participants assigned to the Pass treatment condition were included.
Intervention
Pass consisted of 7 weekly group sessions and a booster session at 20 weeks after the initial session; all sessions were 1.5 h long. the booster session targeted maintenance of coping skills. the Pass treatment was carried out with groups of 6-8 patients, including both participants in the study and other patients with musculoskeletal pain referred to the Phc centres. each session consisted of applied relaxation training, body awareness exercises and short lectures with group discussions concerning issues related to pain self-management, in strict accordance with a written manual (8) . the applied relaxation (15) comprised progressive and autogenic relaxation methods, and conditioned relaxation exercises, e.g. cue-controlled relaxation by thinking "relax!" while exhaling. the rationale was to teach the patient active pain coping skills by identifying personal "risk situations" in everyday life, i.e. activities, movements or thoughts believed to cause the individual's pain, and to apply the relaxation techniques in these daily-life stressful situations to prevent the pain from starting, or to control it. in between group sessions the participants completed individually tailored homework assignments by practicing different relaxation exercises twice a day at home, in addition to applying the relaxation skills in specific everyday-life situations, identified as personal "risk situations". instructions for practice and feedback on application were continuously supplied during group sessions throughout the course of the treatment. the body awareness exercises (16) were standing movement exercises that served to increase the awareness of oneself in the present moment; i.e. the ability to sustain the attention on mental and bodily signals in a non-evaluative, moment-to-moment awareness, and to provide an opportunity to practice and apply relaxation when standing and during movement. the participants in Pass were not to receive individually administered physical therapy during the 20-week Pass treatment period, but treatment was in no other way restricted. they were not constrained regarding general physical activities, such as walking, cycling, etc.
Data collection
the self-assessment questionnaires comprised background information and data on outcome variables ascertained by questions and instruments frequently used in studies concerning pain conditions. Dependent variable. the dependent variable was pain-related disability. Perceived interference with daily activities due to neck pain was assessed using the Neck disability index (Ndi) (17, 18) consisting of 10 items, scored from 0 to 5. the total score is expressed as an overall index of 0-100. in the analysis a revised 8-item version transformed into a 0-50 interval rasch-weighted score, was used (19) .
Independent variables
Demographic and background data regarding age, gender and duration of neck pain were collected by the baseline questionnaire. duration of neck pain was reported on a 4-point scale ("3-6 months", "7-12 months", "1-2 years" and "more than 2 years"). the short-form of antonovsky's sense of coherence scale (soc-13), which assesses view-of-life related personal characteristics that influence appraisals of meaning, was used as part of the background data (20) .
Pain intensity using a numerical rating scale ranging from 0 to 10 (0="no pain", 10="worst possible pain") (21) .
Consumption of analgesics due to neck pain was reported on a 5-point scale ("never", "a couple of days per month", "1 or 2 days a week", "every second day" and "every day"). data on type of analgesics and depression, 2) to explore predictors for favourable longterm treatment outcome in pain-related disability at the 2-year follow-up, by examining demographic and background data, baseline and post-treatment self-efficacy, pain intensity, pain control, disability, catastrophizing, anxiety and depression.
methods
Study design and procedure this study had a correlational, longitudinal and prospective design, exploring predictors of favourable outcome regarding pain-related disability at the 20-week and 2-year follow-ups, for the participants assigned to the experimental treatment condition (Pass) in a randomized controlled trial (10) . the allocation sequence was prepared by the last author prior to the enrolment of patients to the study, using a random number table, and stratified by PHC centre. The allocation sequence was concealed from all others. the participants were given written and oral information concerning the study and gave their written informed consent. after completing the baseline self-assessment questionnaire, the participants were randomly assigned to either the experimental treatment Pass or to the control treatment iaPt. a physical therapist (Pt) or a Pt-assistant who was not involved in delivering the treatment administered the questionnaires and the opening of sealed, opaque envelopes containing group allocation. blinding to treatment was not possible, either for participants or Pts delivering the treatment.
the study was carried out at 9 Phc centres in 8 towns in a county of sweden. Pass treatment was delivered at each participating Phc centre by Pts. every participating Phc centre had at least 3 experienced Pts in order to be able to carry out both Pass and control treatment arms without risking contamination between treatment conditions. each Pt was only allowed to deliver one of the treatments. the Pts had 2-30 years of professional experience of rehabilitation in Phc and the level of experience (in number of years) did not differ between the two treatment conditions. the Pts who delivered the Pass were specially trained prior to the study. they attended a course spread over 4 halfdays, consisting of lectures and practical exercises based on the written manual for the Pass treatment. to ensure adherence to the treatment manual the Pts had 3 follow-up sessions during the study period.
follow-up was conducted by means of self-assessment questionnaires that were posted to the participants at: 10 weeks, 20 weeks, 1 year and 2 years after inclusion. the 20-week follow-up was conducted immediately after the last treatment session (the 20-week booster session). in the present study, data from self-assessment questionnaires completed by the participants before, post-treatment (i.e. 20 weeks after inclusion) and at 2 years after inclusion to the intervention, were used.
short-term effects, at 10 weeks and 20 weeks, and detailed descriptions of design, methods, content of the interventions and sample characteristics have previously been reported (8) , as well as long-term effects at 1 year and 2 years (9). the study was approved by the ethics committee of uppsala university (ups02-088).
Study subjects
Persons with persistent tension-type neck pain seeking physical therapy treatment at the participating Phc centres in sweden were consecutively recruited from september 2004 to april 2006. they were examined by a Pt and considered eligible if they were 18-65 years of age and had tension-type neck pain of persistent duration, i.e. more than 3 months. Tension-type neck pain was defined as: subjective statements of ache/pain in an area covering the occipital parts of the head to the acromion on the shoulder and following the scapular spine to the fourth thoracic vertebra, together with palpation tenderness in the same area and without signs of neurological symptoms or cervical vertebral or joint pathology as examined by the Pt (11) . Patients were excluded if they had insufficient fluency in Swedish, had a medical history of results
Participant flow through the trial
in total, 232 persons were screened for inclusion in the study. A flow-chart of the study is shown in Fig. 1 . Twenty-two persons did not meet the inclusion criteria. twenty-nine persons declined participation. Twenty-five persons were excluded, due to: insufficient fluency in Swedish (n = 1), medical history of psychotic disorder (n = 1), pregnancy (n = 1), already ongoing treatment for neck pain (n = 5), having previously received Pass (n = 1), or scored ≥11 points on the HADS depression subscale (hads-d) (n = 16). in total, 156 participants (139 women and 17 men) aged 19-65 years were randomly assigned; 77 to Pass and 79 to control treatment iaPt. baseline characteristics of the 77 Pass participants are shown in table i.
eleven participants from the Pass group withdrew without completing the assigned treatment, referring to decreased neck pain or lack of time. the Pass completers attended a mean of 7 (range 4-8) group treatment sessions over the 20-week treatment period.
Correlational analyses fa suggested a 3-factor interrelationship among baseline variables, showing factor 1: Ndi, ses, csQ pain control, factor 2: hads depression, csQ catastrophizing, hads anxiety, factor 3: pain intensity (table ii). due to the multicollinearity, possible predictors for favourable treatment outcome in Ndi and long-term maintenance outcome in Ndi were examined by Pls regression analysis.
(i.e. generic name or pharmacological groups of analgesics) were not collected.
Health care utilization. the number of self-reported health care visits and the number of days on sick-leave related to neck pain, in the 3 months prior to each data collection.
Pain control by the question from the coping strategies Questionnaire (csQ) (22, 23) , assessing the overall effectiveness of coping strategies. Participants rated the extent to which they were able to control pain (0 = "no control", 6 = "complete control").
Self-efficacy was assessed by the Self-Efficacy Scale (SES) (24, 25) . The participants rated how confident they felt about performing 20 everyday activities in spite of pain (0 = "not at all confident", 10 = "very confident").
Catastrophizing. the propensity to engage in negative thinking and worry in response to pain, was assessed by the catastrophizing subscale (csQ-cat) of the csQ (22, 23, 26) , (0 = "never", 6 = "always").
Depression and anxiety was measured by the hospital anxiety and Depression Scale (HADS) (12, 13) consisting of 2 subscales reflecting depression and anxiety, respectively. recommended cut-off points for each subscale: ≤ 7"non-cases", 8-10 "doubtful cases" and ≥ 11 "definite cases" (12) .
Pain-related disability. Perceived interference with daily activities due to neck pain assessed by the Ndi (17, 18) was also included as an independent variable.
Statistical analyses
In a first step, all possible data were explored in order to identify plausible predictors of favourable outcome regarding pain-related disability. initial Pearson correlation analyses (27) were performed for all possible variables; by examining demographic and background data collected at baseline, as well as baseline, post-treatment (20-weeks) and 2-years self-efficacy, pain intensity, pain control, disability, catastrophizing, anxiety and depression. Pearson correlation analyses and factor analysis (fa) with varimax rotation of baseline and 20 weeks variables (27) , revealed multicollinearity among variables.
in the second step, to evaluate the effect of the independent variables self-efficacy (SES), pain control (CSQ), disability (NDI), catastrophizing (csQ-cat), anxiety and depression (subscales from hads) and questions regarding neck pain and analgesics on the dependent variable pain-related disability (Ndi), multiple linear regression analyses were performed (27) . Two final models were set up to assess the lag effects of the independent variables on disability (Ndi): 1) the independent variables at baseline on Ndi at 20 weeks, and 2) the independent variables at 20 weeks on Ndi at 2 years. multiple linear regression analyses estimated by partial least squares (Pls) were performed. multicollinearity rendered multivariate regression analysis estimated by ordinary least squares (ols) inappropriate. Pls is a method that makes multivariate regression analysis possible in the existence of many and/or highly correlated predictors (28-30). Wold's variable importance for projection (viP) and the estimated standardized coefficients (mean = 0, standard deviation = 1) were used to evaluate the contribution of each predictor on the fitted regression model. the analysis was then performed without covariates displaying a VIP < 0.8 and with low standardized coefficients. To confirm the final results and to produce a measure of uncertainty, univariate OLS linear regression analysis was performed for each covariate included in the final PLS model (27) . The analyses were performed using the statistical software's sas 9.2 (sas institute inc., cary, Nc, usa) and ibm sPss statistics 18 (ibm sPss, chicago, il, usa). data were analysed according to "intention-to-treat" and included all randomized Pass participants with baseline measures. the imputation method of last value carried forward (31) was used to obtain complete data for all participants. occasional missing items from the separate questionnaires were substituted with the median of the individual's other item scores on the same scale or subscale (32) . fig. 2 provides an overview of the predictive independent variables and the percentage of explained variance in shortterm (post-treatment at 20 weeks after inclusion) and long-term (2 years after inclusion) disability outcome. multivariate Pls regression analysis showed that baseline scores in Ndi, ses and pain intensity explained 31% of the variance in disability (Ndi) post-treatment (20-week follow-up). additional univariate ols linear regression analyses were performed for each variable, which indicated that the variables contributed significantly in explaining the variation in NDI at post-treatment follow-up: Ndi (p < 0.001), pain intensity (p = 0.001), ses (p = 0.006). Table III shows the results of the final model of Pls and ols regression analyses of Ndi at 20 weeks.
Fig. 1. flow chart of participation throughout the trial. Predictors for disability outcome
multivariate Pls regression analysis showed that post-treatment (20-week follow-up) scores in Ndi, ses and pain intensity explained 68% of the variance in disability (Ndi) at 2 years follow-up ( fig. 1 ). additional univariate ols linear regression analyses were performed for each variable, and indicated that the variables contributed significantly in explaining the variation in Ndi at 2 years follow-up: Ndi (p < 0.001), pain intensity (p < 0.001), ses (p < 0.001). Table IV shows the results of the final model of Pls and ols regression analyses of Ndi at 2 years. discussioN treatment gains measured by post-treatment scores at 20-week follow-up, in disability, self-efficacy and pain intensity, were associated with long-term outcome in pain-related disability 2 years after inclusion to the intervention, in patients with persistent neck pain participating in a self-management group intervention in Phc. Pre-treatment characteristics explained only a small proportion of variance in disability post-treatment, and are thus assumed to be associated with treatment success and long-term outcome to a lesser degree.
initial correlation analyses revealed multicollinearity among variables and subsequent fa suggested a 3-factor interrelationship among baseline variables in this sample of patients with neck pain showing factor 1: Ndi, ses, csQ pain control, factor 2: hads depression, csQ catastrophizing, hads anxiety, factor 3: pain intensity. this is consistent with literature presenting a comprehensive, though somewhat divergent, overview of possible interrelated variables making up characteristics in (1-4) , median (iQr) 4 (3-4) 3-6 months, n (%) 7 (9) 7-12 months, n (%) 4 (5) 1-2 years, n (%)
12 (16) 52 (67) 25% off work due to sick-leave, n (%) 3 (4) 50% off work due to sick-leave, n (%) 9 (12) 75% off work due to sick-leave, n (%) 3 (4) totally off work due to sick-leave, n (%) 10 (13) Self-efficacy: expectancies of ability to work in the future (0-10), mean (sd) 7.9 (3.2) sense of coherence scale-short form 65 (12. 3) a n = 75, b n = 74. csQ: coping strategies Questionnaire; sd: standard deviation. Fig. 2 . overview of the predictive independent variables and the percentage of explained variance in short-term (post-treatment at 20 weeks) and longterm (2 years after treatment) disability outcome. Ndi: Neck disability Index; SES: Self Efficacy Scale. the pain population. there is an intuitive appeal in the association between pain-related disability as measured by the Ndi and self-efficacy beliefs towards activities that are interfered with by pain. According to Bandura (33) , self-efficacy is the belief that one can successfully perform a specific activity. the majority of items in the Ndi can be said to measure a person's self-rated activity limitations and/or participation restrictions rather than to be a measure of function (34) . the close association emphasizes the importance of addressing and strengthening self-efficacy beliefs in order to reduce pain-related disability, i.e. increase performance of activities. Pain intensity making up a separate factor could be consistent with research suggesting that there is often little correlation between pain intensity and disability in samples of persons with pain conditions (35) . several studies have pointed to the correlation between depression and catastrophizing and that having one or the other factor is associated with more severe pain problems and unfavourable outcome from treatment, and having both problems increase the association substantially (36, 37) . furthermore, studies show that people with a combination of several psychosocial prognostic factors show the highest levels or pain-related disability (38) . the importance of assessing and targeting depressed mood and pain catastrophizing in physical therapy interventions has been emphasized as well as tailoring treatments to match patterns of psychosocial prognostic factors (39, 40) .
the research question was whether pre-treatment characteristics among participants would predict treatment outcome and possibly also explain long-term maintenance of outcome. however, pre-treatment variables could only explain posttreatment outcome in pain-related disability (Ndi) to a limited extent (31%), following a self-management group intervention in Phc. this could be regarded as a small proportion of explained variance. Pls analysis suggested: Ndi, ses, pain intensity, as predictors. Pain-related disability (Ndi) was the only pretreatment variable that contributed, according to an additional univariate regression analysis to post-treatment outcome in pain-related disability (Ndi). this suggests that pre-treatment variables, with the exception of Ndi to a limited extent, were less associated with treatment outcome. thus, our results could not and pain intensity, were associated with favourable long-term outcome in pain-related disability, 2 years after inclusion, in patients with persistent neck pain participating in a self-management group intervention in Phc. in contrast, pre-treatment patient characteristics explained only a small proportion of variance in disability post-treatment, i.e. at 20 weeks after inclusion. thus, the clinical implications are that the intervention appears to be feasible for the majority of persons seeking Phc due to persistent tension-type neck pain, and that self-management programmes for persistent neck pain should address pain-related disability beliefs, self-efficacy beliefs and pain intensity in order to induce long-term maintenance of treatment gains in disability reduction.
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refereNces support the assumption that pre-treatment patient characteristics would explain disability outcome after a multi-component pain and stress self-management group intervention (Pass) in this sample of persons with neck pain in Phc.
a previously reported long-term follow-up showed that treatment gains following a pain self-management intervention were largely maintained over the 2-year follow-up period and with a tendency to have superior effect compared with the control condition, individually administered physical therapy (9) . the present study shows that post-treatment outcomes (at 20-week follow-up) in disability, self-efficacy and pain intensity accounted for a significant part of the variance, 68%, in long-term outcome in disability, 2 years after inclusion in a self-management group intervention. in addition, pre-treatment factors were weakly associated with long-term maintenance of outcome. this suggests that treatment gains in disability, self-efficacy and pain intensity were important to explain longterm outcome in disability following this self-management group intervention in Phc. thus, the results imply that it is important to address these factors, in order to induce long-term maintenance of treatment gains in disability following a pain self-management intervention.
in accordance with a pragmatic approach, the inclusion criteria were wide in order to include the diversity of characteristics exhibited by persons with neck pain seeking physical therapy treatment in PHC settings. Since specific pre-treatment characteristics accounted only to a limited extent for the outcome in disability following a pain self-management intervention, it is suggested that the intervention appears to be feasible for the majority of persons seeking Phc due to persistent tensiontype neck pain.
Study limitations
Persons with signs of depression were excluded from this study, which limits conclusions concerning the possible predictive value from depression. depression is a common co-morbidity in persons with persistent neck pain (41) , which calls for further investigation and studies regarding appropriate treatment options for depressed pain patients. furthermore, caution should be exercised in generalizing the results to persons with insufficient fluency in Swedish as they were excluded from the study.
an important limitation is that this study relied on selfreported data. It was considered that it would be difficult for most patients to accurately report detailed information regarding what different types of analgesics (i.e. generic name or pharmacological groups of analgesics) they consumed. therefore only data on frequency of analgesics consumption was collected. thus, it is not known what kind of analgesics the participants were taking. also self-reported data on health care visits and days on sick-leave related to neck pain should be treated with caution, as such data might be subject to recall bias.
Conclusion and clinical implications
in conclusion, treatment gains as measured by post-treatment scores at the 20-week follow-up, in disability, self-efficacy
